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PROBLEM TO BE SOLVED: To obtain a process for producing a melt-processible polyaniiine composite 
excellent in electric conductivity by neutralizing an excess org. acid with an org. base. 

SOLUTION: An emeraldine base obtd. by dedoping polyaniiine or a polyaniiine deriv. salt produced by oxidative 
polymn. is reacted with a protonic acid and then with an org. base and is thermally treated. Pref. examples of 
the protonic acid are toluenesulfonic and dodecylbenzenesulfonic acids. The org. base is an org. amine such as 
an alkylamine, and a tert. amine having 2-1 2G alkyi groups can be used. The obtd. polyaniiine composite has a 
range of surface acidity (pH) of 4-7 and an electric conductivity of 10~10-101S/cm. 
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(57) [S*^] 

filter # ij r:::- y ym.-^wi^ <r)wmt'& .^i^mz 
yji^iyyimcommcomz. mkix^-^^s^^^mx 

-mizmm^x'xam^mi^zm^bxi'h. Msis^t 



1 

imtm 2 ] iilEiOTp b ym^ hJU:tyx)V^yym 
Xli ]^Ti-)U^y^yx}U^.ymX'^h c k 1 1 

mm 1 tfstgto*-!; r- u ym^<Dm.U'ik. 
I mm 3 ] ±mmum^^ h u :t ^. ^;^T s yx- 
mat ^mt-tmmiiz^mcoTi^'jr-v ym 

mm4: ] ±iBio^a^a^sv^*i3§it § # u r 
~ V ym'^i¥(^mx<^mMi^pn 4-7x%izki 
mm 1 i,z^<^7ii V T=- u ym^com^ 

m, 

{mm5} ■ mmizi5\^x. iiB^ox^^^wy^ 

Ut.i^i-Ji^r^ycr>^.(r) l SXi42Sm±OMEMi:~ 

m'^mm-^mzmk lx v ^^st^ m^T-^t u xf - v yy 

•J :t ^ "fivr s y (T)*^ 1 axii 2 ms;±coii-M ^ 
t twmt-th ^ y rx y y;i-^i^iOMjt:^S, 

mm.7 ] a^ii i <7)x;^ ^/uv>fsst to h y 

mkLX^t^tih Jff U Tx U yli^, . 
[11^319 3 ±.m>r^ V ymt><h)V:Lyx}Vif^ym 

x\t Yf'^iv^yiyxivt^ymxhh^ t mmt-t 
I mm 7 5X14 8 rRtcf5®i?)*f u rx y ylg-^#: . 

[ is*« 1 0 ] m<^-mmM'ifi v >j ;t ^^i^r s y 
x% h i t 1 1 1.11 «^ 7 -mkt mszm.<Dir^ 

i;rxyy^-#fr„ 

[H^Jili] miJRt-^'bix/ot^yTxyyg-^ft 

kz<mmmx.-^vy.^mim^):^^vy^ ^furn 

tvy. Jif ytIftt:'x;l/Xaxf-pyfc'x;i^r^T- h 
4~b H'P^v'tHni'y-^^— b)] ;?<:J?y£?)j: '5^ 



2) !|f^^l0-10 17 93 

2 

[000 1] 

wm%^m.-kwm^<m^-nmzmh %.mh 

h.^-^t 9Mmz\t. Wmt-r^') Txy yx\t^<^ 

^mjj^^ (n'^imzm-h h <^xh i.. 

10 to 0.0 2] 

mrM^<^nmt^j:nx^^mnxhi, t-t^im'm 
^mi-jm^co^xr^ y rx y y {i^*D#s*t'fc^.r 

X y yoiif5*<^*,^f^a6*tSi?)S#^:j3Tia*=fe^ic^'JT 

20 [ 0 0 0 3 ] :K y rx y ycDjsffi^^Wi; L-ciini^il 

wmm±mm^. m^±m^~f-^ym. m% 
^(7)mm(o^<7)mM<ommi}^txhm\\ ^i^yrx 
y yx{4^ y Txy yii^^r x y yx54rx y ym 
mm^^mim-^mzxmmzmm-^ i, . # y rx y 

yti-e^^MMfclStcicoTo-^nx^f^/^i^'y (i/^ 

{^n'f axv^^ki^yOdeucoemeraldmeh x;**^;^^ 
y ( t !t{i:x^?5;l'>'» (emeraldine) RW-^-~yjV 
T—^iy (pernisraniline) ^iOffjaSrlf oTV^S, Z. 

30 (?)4^t-x^ ^-^l^^-'yjfji^K-o.-K U 7x y y*i H - fy 

[0004] j:;^:i!^.|.x;»t v)V:y yU^mM:^^-^^ y . 
Tx y y\m%mS.if^ 1 0- ^ « s/cnis-cfc T i« 

Vsj:)^, HCl, HNOs. HsS04;HC1G4. hb 

Hi, HPF6.«s. ^^)'^^^yw.^'p')ywm 
# y -r-S^soTn h y^ F- fcf y:/^1-|. c: t J: 

1 03 S/cm^ t- ti^'T'i 

. ^, x>^9;^yyJi»^TnhyMT-F™ey/LT# 
40 , feix^x^ ^/Ui^ySSO:^ J: lMs^EiO±S3nt;*if 
\JX\tfX\z:Mxm%%ta:\ ( *H^fiFffi 3.9 6 
3.498^, 111^4 ,025,46 ^^^mJ■^%A , 9 8 
3 , 3 .2 2 #) . ■ . 

{0005] TCX;>f ylU-Jy^mt F-^yy^tlf^ 
x;<7;l';^yaf>1?mS:»0;Ky 7xyy(7)?iJt^SrSK 

[-ftl] 
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t 5Ht* 



X- X 



X jf ■571' ^'IS 



£00 06] ml•^PXS^ffl±S^^S/c^^^fe^^r:^^S*^" 
'OfSS'alS (post polymerization process) t^Trf^ 

h. Met. 15(1986) 183 ; Synth! Met. 18(1987)671), L 
( P vc ) <0 J: 3 'SritfiiaSJ: < iJ-SttSA^". moffill 20 

[ 0 0 0 7 ] X, gijiO'^^^±4'S-C'S>i>x^ 9;^i^yM 

36, 9.1 5 A2). 
. IQOOE] liOljmiZXi'^^ye. 6/6, lis 30 

12, ^Uxf-v-yr^y^^i^-b- *'y;^?-'t'^-'- 

mttlS^TS-^^'^^^iSllfE^g^^t ^ i t t::J: =.<^ 

d^Ux^lxy CLDPE), iS^jgrf^'Jxf-i^y (HD 40 
PE ) Xii^ryrnh'py { P p )'; ^t<?):/^yT 5^ 

[ 0 0 0 9 ] X, i> a 1 -ocoumii^^^^ti^^^^ 

zm'MU'O T- 'J F-fy^^-<7:B#^3 7*0 h > 

=iOyli.LDPE. pp. HDPESctJ^'PVC^bMt 
tal^Wllttt'^iXTU?, (*H#I^^ 5,232,63 



[0010] LPl. j:.p(yiV=Jymi F^t'y^T 

t^ymmm-th t . ^m*'-^ ^ ^ntmrna-co^ 

mfmi^m ^ ^jiftcox jut^ ym'^Mm^v.&m^i'M 

[com itpt-^mmm^^-t^tiibmmm^ 
4 0-22 o'c-^'iftitaa-rij vi i: \zi D la-fb 

279 -f-), ^£?)j:d icll-f t $ tSz^s y T- U >'^-^* 

\m^tim%w%&^zwmx'% h<rix. -mtmrn. 

\ 0 0 1 2 ] X. 5S*l-«tl>S?:'t'Si?^i:^:*^oS 

¥S«ft-ri>*^fc tTZnOt*^Na2C03, CaC 

i^&S06 2 7 , 7 4 6 ■ A 1 ; 21, I A S A 

1), i£^«-^. iI*SS^«0CttcJ:'9^SA^jKU 

0 > ^M^mz^-fh C O2 t^lLWiZ^t ■^£h.^ 
ii.tCTKy r x y y:l-^#ccoS^ffi;ii' 1 0 QmUM'^-th 

[0 0 13] 

Tx y yumw^WT^ o^^]^^^x-yfii?)ffisft^ 
#<<7)|ijiJi^^-5tus. mmz'^'mh^:^^y)^'J 

yM±ffi140»m.M¥t , 2 p o°c^:i±^^^^® 



5 

[0014] m\zwm. ^m,m\^m&(7)x o t£.m. 
[00151 mmcom%imBiVm^t lt^li 

*t4-7T'i50. 1 0-io-10>S/cni 1 O'l 

- 1 0 1 s/cm } -^^ u T- y 

[0016] 

V i^x^ y^ii^'ymmmBi'yxmmtnKomz^ncom 

mmmMix^^mMiz:L^ y)wjyimmwt 
Hf-mmmu mmaxmmxh'o. pmH-'i 

mm uzmm^mi^m-^wm:ifi ^mmmi>z 

[0017] M'im-^miizx^^^fiiitfu 

[0018] if%m<7)T^ y TX y y:S-^#:«<^;iO 2 ^SD 

■mi 

1) .-Kyr~yysc?)»t 

0 . 0 5 1 Mc7)r- y y:!^^^ iXf^7|cfg?l 1 y b 
y , 7KSK^i:"^07°n h ym.. —IS&^tettH c i 
S: 0 . 3 M- 1 M. ^ Lxmtmh LXimmTy^^ 
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0 . 5 M- 1 . 5 M I: iiaOT- y y^Mr- I 0 

- 0'Cc=:)vSmT 1 -2 ^^tC;64tT^ t»LT:(?^ 

- 1 0-8 o-cr 3 Q^'-'2Ammm^zmm^xi}-^ 
4fiS;$mj7KyT-yy^rjSLrphypcrF 
-fc'y^'^ix^cTKU rxy y^-^B£Uc. ^ioi a fc^ 
fiSSiafc^ y r- y ys:^©?^ t ^ ^' y -)vx''m l . 

#y y yimiik M^iio as i^^imm h 
zzx\ rf^yT-yy*^^#m«ti>t. si-^ 

[0019] 2 ) -f F-b:>'i>'t::Tx;?<7;l'i^>'JgK*0 

Toi-y®tcTK-eyi/$ix^:rffyT-yy. gii*>x 

:<y)^i^y%^ ymmvmS: ^ « UcfJfO ^ ir r F - 1° y 

03, NH4OH, Et3N^?l<^:J:<?tM§itl.©Bi;^ 
^^£fflT# .TfOi^T-Naze Os. NH4OH, Ets 

20 ^c, h'-t^y^'-S)fi?^^:Ky7'xyy^±ia<;)iga!5n% 
njtii^^^ 3 o^2 4a#r^gssjfE$*r*^fexF 

-ty^^'S^ifsid^yrxyy, s[!t>x;>c5;u>'yi!K^ 

Msrji L tz . r^is ^^x;.f 7 jwjymm^:^ t 

vySS^i^^t::» U^v^J; a M=i:^&t^^ X 

[0020] 3) ^mzm.-^^ x^ ^jvij^y^mcom 

30 {i'^LmmLfz'^m.(^:i^_:!<y}V'jyiK^^m2--'i om* 

%(?>jKyxf-kyi!^y 3-;^ ( P e g : polyethylenegl 

ycol}. ^^yxf-i^yj/y u-zi^^y^xf-zyx-r/i- 
CPEG— OMe : polyethyLeneglycol monomethyl eth 
er). ;Ky b'x/i'T/L'^— ( PVA : polyvinyl alcoh 

^y<r)i^(r>i mx\t 2 wxtt^^mmtimm ^tix^^i 
m. 1 1 ^fw-s ^^^s i < m-^ uc 0 mmt ixii 
^m^n 5 mx% i nu^ 1 3&-j|cS:ffi ■p ^ t 

m^iifzJ:^y}l'i^yUmt:m^Lrz, 
[ 0 0 2 1 ] 4 ) K-eyi^'tTTKyTxy ym-^^<^ 

ix-^^titz^^^ yjui^ymm^a^v t~v ym 1 
MSii^ ^^-^^/v* y^ 1 . 5 ssi?3iij^t'±f B<7)^ 

;l^*y^i; J; <?I^t3t. Z<mWc^-tht^t Vt\t 
XtJ'y-;V'tc:#tS[$-^4 0-7 orT'4-2 4^!SRj£ 

S it?! V ^g-feo H - h° y ^-'^ ixf^ y Tx y y ^ 

50 'th^<n^WiV^fvr-^ykm^'^x, ifitii-2B# 
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[0022] 5) !if UT-U ym^<r)m<t 

m^^mf^h ixnhtim. :icr!m^m5 o~i s 

{i 1 0 - 1 - 1 01 S/cm<riim^1^^. 

[0 0 2 3]:^a2 ' ■ 

:^^2 com I) b2) iimm&_ i <7)^ i ) at/ lo 

2) fc!l-tff-5f^a 

SyOEf<7)l@X{i2aiilJii:#-/WS";P (ball ail 
1). y'yKyy—^^'^^ (Erabendermixer) XW<y 
A-i;S!if-t- (banbary >ixer) g-^ViWa^iCii-^L 

[ 0 0 2 4 ] 4 } K-ey^'l::T^U Tx>J y^-^#:tfO 

Sit 

±iB®iai?f 3 ) f«ii§tLf^x^^;ki;yi^S4;*lA 

f 0 0 2 5 ] 5 ) *f y r~y ym-^^os-ft . 

7.}vt^ ywt Lx fi^emm*^ 1-12 m<^Tmiv7.}V 

t-yw.) h^i/xyx/pvi^yM, F-fi^^Ky-fe'y^'^^^ 
y it# & ^tf T^i/^^^^^i-^y y x/i-* yw.t^h h fj^., i 
co*-er;i'^j'i'^y-t:y7;;i^T^y^xpM^ U< . h 

/L-x y X ;i^7f. y it i; F t y /t-^y -fe'y x y®^^'— H 

S y t LTtiMlSm** 2- 1 2mT}i^^mm^^ 40 

acoT 5 y/5s«x. , z^^X'W^^^^tmM(r>mr h y 
r^;^rsys ^y:t;7f-;^7sy. hu-f V7'5-;!/T 
5 y. V- u y:t^^^;vTS y. >.y ^ v K-fy/vrs 
yW-#W^'JT-S)-5^:. 

■[ 0 0 2 6 ] 1 ^D^iFjfiiiM+fb'-ey/^E^' 
a^T^ixSfOT,. K- t^yi^$ix/i^u T-yy 
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y ym^#:{i<X<50*&^«ev^x^Py fx/ur^rr- b 
(EVA)ffili, LDPE, HDPE, PP&t/PVC^ . 

[ 0 0 2 7 ] at tv^jrb^cojKy T^y y^i-^i E V 

A^iixti L D p E . -e Lxmm^Mt lt 0 . 1 wt 

%<J0Tb7^;=^ [^f-l^XS, 5 -i^'-tert-yf-^W- 

4-h b'n^i^t Knyy-^;<-b)3;<^'y ( I R 1 
010) ^vi-^t. y^'^.yri'-s^^-xtJA'yA-y 

S^1f-^figVM 4 0 — 18 0^(0^^X^50-9 0 
rpfflT 5-3 0 jj^^m^ Ltz \ mmmi 15 0'C\ 

8 Orpaf 1 O^rm-^ U:^cB#t^^#^>i^/^. 

[0 0 2.8] ^e^^jK^fyxf-i^ytrffyrxy^ii-^ 
y^^, t~f \ ;^•yTxy y^t^#f;fi®S#yx^vy|r 
yi:l80 — 20 0°CT60 mcOM^X' 1 0 ^j-fi?!-^ 

L^mft^Si^i^S-^'^#^^. ^Kyr-yy 
^yt'Tl^^«mttli5^?«^*^^tT*3< 

[ 0 0 2 9 ] X, m<r>ifmk Lxummt'^j r-v ym 
-^Witnmm^ y xf - y y s-s^ t v -^itrnxu^ i 

9 0-2 0 o'cx-e orptAcomrcs^m.'^Lm'm. 

yyli-^#:ii2 0 Or-C**;! 0-2 O'Hi-Wi^&Xhht 

1111$ tL/i , *f y r X u ym-^i^ t '^mt^Wi-^fi 
fz^^ y is^t t'x;w^a^ u^^mxi^-^uz^. i e o 
-c-c' 3 0 rpinioiLSt' 1 0 ^m^'^Lmwm y sftf 

[0030 ] *^B^c?)!RfSiix>t 9;^>>•ygsS:^i1-. 

r) , imijm^zx^bfzTr^') r- y yit-^frj; d ^Wl 
mfif-^ t <i^*!Ky r X y yig-^*oi?jt*^"t'^ l> t 

Xi75!5#t=; #co:r^t«$tif^;tfy Tx>j yS^i 

^tw^mmLx\>^^(ox\ txi>mmmxi>i. 
[0 03 1 ] ^nm<om<omiimm^vini,ztm 

TJl^Ji-T S ytiS^ffiv ^5iai^:frtix;l^* yl& pfti 
§ 5-7 tDr^1l^il5§rl' !> U . 10 - > - 

1 01 s/cmcom^js^^orf^yrxij ys^feiom. 

PX'^lt^'^o kilbizh^ . X. mhfifz-^mTJl'^ 

JV7 5 ymmf^m-m^t-fitzmmtcmm 

^Wm.i^'i lotoM4^1^fi^,ffiv^4'faS-t 
fc:^^ U 7x u yn-g^&ips i t 4 

(0032 ] *^**s#^y rxij y^-^mx^M^BM"^ 
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10 0 3 3] 

mmi ■ x;<y}wjyimm^ 

r:xij yg 3 S t. 3 5%J^®7MM8 Tnl^W^ixt 10 

^^ly^m 1 y -y hMz. mwrnry^^^^j^ i 2 a s ' 

* W$ tit V ^ 1 7mW. 6 0 0 ml ^ 0 r T 3 B#lf tCxiHt 

^zmri-tz.mTtmb^x^^^i^ 1 2 strain ^>{= 

1 0 0 3 4 ] CCD J: a tc^tf ^ tifc^try T- U y ^I^Ji 20 
s^i^lir{?o. 5-^1 %<^ryt-r7f<^?ili 0 u h 

xx^yi'i^'yJSSSr^'g'/K 1 0 u 7 h;!-. r-fe h y 4 'J 
>y h i: 7°o tVUT/Wa -^/w 1 ij .y h I 
ti. xy< y)WJy^mw LXPi:>^-^lz^m * 

[0035] mtm 2 x^^;l/i^'y^ScoS® 
f-lx-y/y rf^yx^py^^Ua-zk^/^f-;!^ 

X-t;1^ (:53^?fi2 0 ,.0.0 0.)., i^::^ i?.f-;i'7 :?^- 
1 ax!±2am±^x^y~;p i o Oioi|;:?fM^*t 

(00 36] 3 x> 9;i^xyiSSi?)S3t 

ymm-m<oMmwsx\ i oMA%mmco'-^vx 

i-v-y^^'U 3 *^ y xf- \y y^^V /L^^y ;>< 
x-f-;i' (^*2 0. 0 0 0). i^^-^^ji^yfiy- 
h . jK ij fx/PTyi^^-yi-xii; b U :t f-zPT 5 y cO'f' 

1 gxfi 2«mico*iS[f J tm&fl I . wmmizm^ i 
it, zm^m^-^rx-^^i. ^icfife^Cfx^.^ 

[00 37] ^MM4 rf?U rx U yS-^#;£Oigit " 
mifij lX'^'^tif.ix.;<y/v'yynMliZ hyi-xyx/v 
y^Xii h'T i^;i"<y -fe'y x/i/* y® ^ i . 5 : i <io 50 
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10.. 

ifc^ { b;!^xyx/l^yi!i^';rxyy4ii;i?#r§ 

rx y y^m-»co=t}Hm ) xma L J; < fl--^ Ltz. z 
(?)B|, ^ii^-tSSSt LT{i2 Owt%^x:?y^;t.^i-i: 

y^^'^a^^jKUTxu y^Sjtt, iiiCslSt^ffi^f^ 

lBi-.i./t^^); ^ y;r^'^;PTS>&*'yrxyy#3Tx 
y y*»ft 1 iS:^/l.{c:*BS-r i, tT-asjD L , m 1 a# 

txmmmn^mmmhtiitK z<om^ s o 
- 1 0 ov0^B.x'mmt^ tmmz^h o \ . mm^^ 

UTxy yH^f^^mWiO. 5 S/cidT$)o:^c. ^ 
{0 03 8].mm\5 .dfyTxyy:S^#;<7)Mit 
ll]|||0i|2Tlit$fi:tx^ ■7;^i>~i/igiS^^tv\ ^fij 

4mmt:M^^x. ^f^vT^v ym^mwmLfz, ; 
4(Dtmt:m^~^x. t;uT:=.vym'^mmmuz, z 

C0# y 7X U y:}S-^i!iscO«#S{i 0 . 3 S/cmTS, 

.[0039] ^ISM7 Ti^V T- iJ i^a-^COSS^ 

1 tMSixfcx^ Fri^/l-'^^ 
•fe'y;^;^?^^ yfexii h }Uxyxj]^t^ym ( -i^ y 7x y y 
4'i:#S-r'l>7x y ymM#:c^^ 1.5^) mM 

^^^V^a-^t:^, ^Zl/Z^&com^'^m'fltiifJh'J-^ 

^i-j\^r^y^mnLx^'^ik^'^xiR'^Ltz. zzx\ 
■ }ix;^ yjv iyym.&^mizx H - t'y / tX 
t^ray^^tmLTi^. Si;7sys-|ili!#MDLx>f 
ysa^ K- tr y ^- UT i) PI tism^lt^! . i to 

t o ff:!'^*!' y rx y yg^f^fscom^Sii i - 1 o s 

[0040] mmm s ?k y rx y y:;s-^#:cog5t 
.^ffi^j 2 vmmtttzx^ yiv^jy^mm-oxmrnm 
7<^1rm^m^^x. ^y7xy yii-^#:&#^;, ^.(oin 
u 7x y ym^i^commm^i is/c^Th-^tz, 

mmi9 ^vT-^jym-m^^ 
mm3xmm-stitzj:.MyjVi^ymm^^\ 

7mmt:m-^x^ '7t(VT=^'jym-^mntz. cw^j^ 

y 7xy yS^^som^iSii.0 . 5 s/cmx%-^.tz, 

[004 1 ] mmi 

mtm 1 i^^rsttMJt ^ itf^x^ -^^t-^-'y*!* t # y 

7x y y4t:t;#^E-rs Tx y y$.m^^^!U(Di . 5ff 

tc^fC'S FT>';Ky-(i'y;^;l'* y^tSW^tcJI^ t 

^t^-ttz. z(7)^n^fitzyi^'jT=ivym-^m^mm 

[0042] fl^J-2- 
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[0 0 4 3]iUS^3 

mil so'cgjK-r-^jit. «3fg3&J^^fcMii'-"t/c. 

[0 0 44] ^»]10 

jgrff y x^i^ySfMt twJt^t'.^ LTiS'fkE&^mt 

L-tO . Iwt%c7)l R 1 0 1 Ot:?I-&tT*^^7'7<y 
^'_i^^^_X{±^^'y^^y 5^f-l:ffiVU 5 0°CTI!J 

Lfcf^. ^y 7- y yffl-^tt:<?)^tfc J: «.#€ttS*^ 

[0045]MSfni 
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